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(54) rilAPAB/WNECKAfl AOPHHPYIOU4AH 
TO/IOBKA 

(57) l/l3o6peTeHne othocmtca x He4>TeAo6biB3~ 
tomewi npoM-dM m npeAHa3H3MeMO ai« 6ype- 
HMfl m 3Kcn/iyaTauwn boahhwx. He(J>T*Mbix m 
raaoBbix cxBaxMH. Uenb - noBuuieHwe 3<J>4>ex- 

TMBHOCTW paBOTW fMAp3 B/l MMCC KOM AOpHMpyK)* 

mert ro/iOBKM aa CMei o6ecneMeHM*i 
CTa6n/iM3aunn no/ioxeHMfl hoabukhmx cexTO- 
poB bo BpeMfl pa6oTW. atoro eepxHMti m 



HUXHUM TOPUbl nOABUJKHWX CCKTOPOB BbinO/l" 

HeHw BnpoAonbHOMceMeHMnrnApaB/iMMecKow 
AOpHwpyiomert to/iobkh c oxpyrneHneM no pa- 
Awycy. paBHOMy no/iOBUHe a/whu hoabhwho- 
ro cexTOpa b npoAO/ibHOM ceMemiM c uenTpOM 
b paBHoyAa^eHHOw ot aepxHero n HMWHero 
topuob cexTopa Tonxe. MaxcMManbHbiM A^a- 
MeTp b nonepeMMOM ce^eHUM pa6oMert noBep- 

XHOCTIrt CCKTOPOB BWnO/lHeM H3 paCCTOPHMM , 

onpeAe/i«eMOM no MaTeMaTMwecxofi <{wie. ot 
oepxHux topuob cexTopoB. flocneAMne b pa6o- 
neM nono*ceHnu nepeMetuaiOTCfl 6e3 nepexo- 

COB, 4T0 C03A3eT H3HBbirOAHeMUiHe yC/10BM« 

pa6oTu cexTopoB n ynpyrow Tpy6naTO^ Ana(J>- 
parMW. yMeHbiiiaeT oceBbie w paAHS/ibHue hs- 
rpy3xu Ha Aeianw ro/iOBxw w HKT. Ha xotopwx 
cnycxaeTC* ro/ioaxa, w noBwujaei xssecTBO 
pacujupfleMoro n/iacTwpn b o6caAHOM Tpy6e. 
8wno/ineHne TOpuoa cexTopos ho paA^ycy mc- 

X/1K3M3CT 3axnMHMB3HMe m o6pa30BaHue XOAb' 

ueBoro 333opa NiexAy cexTopaMu m 4>n3HueM 
b c/iyM3e noaopoTa cexTopos. 3 wn. 



M3o6peTeHne othocmtcb x He<t>TeAo6uB3- 
touieu npOMbiuj/ieHHOCTM, b H3CTH0CTM x 6ype- 
hmk> w axcnnyaTauMM boahhwx. He<J>T»Hux m 
raao.abix cxaa*<MH a"* yct3hobxm nepexpusa- 
renew b cxBaxMHax c uenbio eoccTaMOBneHM* 
repMeTMHHOCTM 06C3AHWX kohohh. 

Ue/ibio M3o6peT6HMfl «B/ineTC» noBuwe- 
Mne 3<M>ex™BH0CTM pa60Tw ruApaB/inMecxow 
AopHMpytomeii ronoBxn 3a cvej o6ecneMeHw« 
CTa6nnw3aunn nonoxeHM* noABMxnux cexTo- 

pOB BQ BpeMfl pa60Tbl. 

Ha <t>nr. 1 cxeMaTMHHO npeACT3B/ieH3 tma- 
pa8nvmecxafl AOP HM Py*o i M afl ronoBxa. nonepew- 
hwm pa3pea: Ha <t»wr. 2 - to xe. c noBepHyTWMw 
cexropaMM b pa6oseM nonoxeHnn; Ha 4>nr. 3 - 
cxewa cm/I. AewcTByiomMx h3 cexTop 



FnApaBnHMecxaa AopHnpyiomafl ronosxa 
MMeeT nonyw ujTaHry 1. na xpTopyio OA^Ta 
ynpyran Tpy6MaTa« Awa<})parMa 3. Me*Ay 
4>/iaHM3MM 2 noMeiMenw noABHXHbie cexTOpa 
4. BepxHMM m kvdkhmm Topqw cexTOpOB. npw- 
/ier3K)iune x <}>/i3HU3M. Bwno/iHeHbi b npoAonb- 
hom ceneHMM AopHMpyKJiuew to/iobxh co 
cxpyr/ieHueM no paA^ycy. paBHOMy no/iOBMHe 

AHMHW CeXTOpa B npOAOHbHOM n/lOCXOCTM c 

ueHTpoM b paBHoyAsneHHOw ot aepxHero n 
HMXHero topuob noABMXHoro cexTopa Tonxe. 
a MaxctiMS/ibHbiii A^aMeip b nonepenHOM ce- 
seHnn ruApaBnunecKow AopuMpyKJmeii rono- 
bxm pa6oHew noBepxnocTn cexTopoB. 
xoHTaxTMpyiomew c pscujupneMWM n/i3CTw- 

peM. BbinOHHCH H3 paCCTO«HMM X OT BepXHMX 
TOPUOB nOABVDKHWX CCKTOPOB B npOAO/lbHOM 
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ceneHMii nocneAHMx. onpeAfc'»*eMOM e coot- 
eeTCTBMn co cneayiOLueii 33BncnM0CTbio: 

X =^-H(0.3 +sln/5), 5 

rAe L - j\p\AH3 noABuxHoro ceKTopa b npo- 
AO/ibHOft n/iocKOCTn; 

H - paccTO«Hwe mokay npsiMOft, napan- 
/leibHOft npoAO/ibHo* ocm icopnyca. npoxoA»- 10 
men sepea paBHoyAaneHHyK) ot sepxHero m 
HwxHero Topuoa noABMXHoro ceKTopa Tonxy, 

M TOMKOft nOABH)KHOrO CeKTOpa, M3KCMM3/lbH0 

yaa/ieHHOM ot npoAO/ibHOM ocm Kopnyca; 

/3 - yron Hdic/tona k npoAO/ibHOM ocm tma- 1 5 
paanuMecKoa AopHMpyioiueA ronoBKM pa6oMeA 
nooepxhocTM noABMXHoro ceKTopa. 

K noaepxHOCTM, npn/ieraiomeM k am3<{>- 
parMe, xaxAoro BTOporo noABMKHoro ceiaopa 
npucoeAMHeHW Mera/i/iMHecKne n/iacTMHbi 5. K 20 
n/iacTMHdM co cropOHu AM3<J>parMu npMCoe- 
AMHeHbi npotuidAKM 6 M3 nnoTHOM tiohm t3k. 

MTO Kpa« TK3HM BblCTyndlOT aa Kpaa fl/iaCTMH 5. 
npM C03A3HMM A3°/ieHMfl B yCTpOMCTB6 s 

Tpy6n3T3P AMa4>parMa 3 paciiJMpjieTca m pa3~ 25 
ABMraeT cexTOpu 4 ao ynopa nepe3 n/iacTupb 
8 b peMOHTMpyeMyto Tpy6y 7. flpM 3tom o6pa- 

3yK>lMMI^Cfl MOKAy C6KTOp3MM 60KOBOM 3330P 

nepeKpbieaercR BbiCTy na ioiummm m3Cthmm 
nnacTMH 5. KOTopue npMXMMaroTcn AMac^par- 30 
mom k onopHbiM noeepxHociflM CMexcHbix cex- 
Topos, a Kpa« npoK/iaAOK noAru6a»OTCR. 

33KpblB35« OCTaBUJUeCfl 3330PW no KpdflM n/13- 
CTMH. npM np0T5UMB3HMV1 TO/IOBKM MeDe3 n/13- 

CTbipb cexTopw 4 Bee speM« ocTaiOTca 35 
napa/i/ienbHbiMM ocm to/iobkm. (Ipn aaxoAe 
(mam BbixoAe) ronoBKM b n/iacTwpb 8 ceKTopa 

H3KJ10H5IIOTC5I no OTHOUiGHMK) K OCM TOHOBKM. 

npM 3tom mact TonbKO nepepacnpeAenenMe 
x/iMHOBoro TopMOBoro 333opa y c AByxcropoH- 40 
Hero Ha oahoctopohhmm 2y M 3xc. ho o6pa308a- 
HMA CKB03Horo xo/ibueaoro aaaops MexAy 
4>/iaHueM 2 m cexTopaMM 4 He npoMcxoAMT. a 
K/iMHOBbie 3a30pbi 3ano/maK)Tca npox/iaAxa- 
mm M3 tiohm. Buno/ineHMe pa6oMeM noBepx- 45 

HOCTM. KOHTdKTMpyiOLUeM c pacujMpneMbiM 

n/iacTbipeM noABMXHbix ceicropoB co CMeme- 

HMeM M3KCMMd/1bHOrO AM3MeTp3. npMBOAMT K 



mx nspa/i/ie/ibHOMy nepeMemeHMK) b paGoneM 
no/ioxeHMM 6e3 nepeKocoB, mto C03AaeT naM- 
BuroAHeMUJMe ycnoBMn pa6oTbi aih ceiaopoB 
m ynpyroM TpyG^aTowi AM3<t>parMbi, yMeHbiuaeT 
oceawe m paAwa/ibHwe Harpy3xw na neianw 
ro/ioBKM m HacocHo-KOMnpeccopHwe Tpy6bi, 
Ha xoTopwx cnycKaeTcn ro/iOBka, m noBbiwaeT 
KanecTBO npM/ieraHnp pacuwpaeMoro n/iacTu- 
pn k o6caAH0M Tpy6e. 

Bwno/iHeHwe topuob cexropoB no paAMy- 
cy MCK/iioMaeT aaioiMHMBaHMe m o6pa30BdMMe 
xo/ibueBoro 3aaopa Me*AY cexTopaMM m <J>/iaH- 
ueM b c/iynae noBopoT3 cexropoB. 
<t) o p m y /i a M3o6peTeHM» 
TMApaB/iMMecxan AopHMpyioiMaw to/iobk^ 
no 3bt, cb. N? 641070. OT/iMMatoiqaftCfl 

TCM, 4T0, C Ue/lbK) nOBWUieHMR 34>4>eKTMBHOCTM 

pa6oTu rMApaB/iMMecKOM AopHMpytotueft rono- 
BKM 33 cnei o6ecneweHM» cta6MnM3auMM nono- 

)K6HMff nOABMXHblX CeKTOpOB BO BpeM W 
pa60Tbl, BepXHMM M HVDKHMM TOpt|bl HOABMX* 

Hbix cexTopoB BbinonHeHbi a npoAontHOM ce- 
senMM rvtApa anvwecxov^ AopnupyKXue^ pohobkm CO 
cxpyrneHMeMnopaAMycy.paBHOMynonoBMHeAnM - 
Hbi noABuxHoro ceKTopa b ynoMAHyroM cene- 
HMM c uenipOM b paBHoyAaneHHOA OT 
sepxHero m HMXHero topuob noABMxnoro ceK- 
Topa TOMKe. a MaKCMMa/ibHwft AMdMeTp e none- 
peMHOM ceneHMM pa6oMeM no bc pxhoctm 
noABMXHbix ceKTOpoa Bbino/iHeH na paccTon* 

HMM X OT BepXHMX TOPUOB HOABMXHblX CCKTO' 

pOB. onpeAenweMOM e cootbbtctbmm co 

cneAywmeM 3aBwcnMocTbio: 

X H(0.3 -fsln/?). 

rAe L - AnMHa noABMXHoro cexTopa b npo- 
AO/ibHOM nnocxocTw: 

H - paccTOAHne Me*Ay np«MOft. napa/i- 
ne/ibHOM npoAO/ibHOM ocm xopnyca. npoxoA"* 
ineM Mepe3 paBHoyAaneHHyK) ot BepxHero m 
HMXHero topuob noABMXHoro ceKTopa TOHKy. 

M TOMKOM nOABMXHOrO CeKTOpa. M3KCMM3/1bHO 

yAa/ieHHOM ot npoAO/ibHOM ocm xopnyca: 

fi- yro/i Hax/iona k npoAO/ibMOM ocm tma* 
paB/iMsecKOM AopHMpyiomeM to/iobkm paGosevi 
no Be px hoctm noABMXHoro ceKTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.2454 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same., with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y mx occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 
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Fig. 2 
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Fig. 3 
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